In this paper we aim at testing for the Granger causality test between real GDP and unemployment in Sweden. We model a VAR (4) model on Swedish two macro-economic variables, namely, the gross domestic product (GDP) and unemployment (Un) for the period 1993:Q1 -2011:Q2. Our main aim is to supporting further empirical evidence so as to identify the relationship between the GDP and unemployment in terms of females, males and total unemployment, with special reference to Sweden. A Granger causality test is used. The test shows that it is the GDP Granger that causes unemployment but not the other way around. An econometric model is deployed and developed on the basis of Okun's Law. Total unemployment, male unemployment and female unemployment coefficients of the relationship between the GDP and unemployment coefficients are diverted from Okun's coefficient and they are found to be approximately 8 per cent and statistically significant for Sweden. This stayed almost steady over time. This result also has important implications for determining macroeconomic policy.
Introduction
In econometrics, the variables included in the Vector Autoregressive (VAR) methodology have to be stationary before testing for causality in the Granger approach. Non-stationary variables used to be differenced (to make them stationary) before applying the causality test on the VAR modelling. An exception from this role can be achieved when the variables are non-stationary, integrated of the same order and cointegrated. In the case we can run the causality test on the cointegrated VAR model without the need of taking the differences of these variables. In this paper we apply the Johansens' (1988) tests for cointegration. Given the selected VAR models have shown to be cointegrated, have then focused on Granger causality in this research.
In this study we consider the Swedish economy during the period 1993:Q1 -2011:Q2. The period of study covers a time of a major regulation and change in Swedish labour market policies, when the current financial crisis in industrialized countries and in Sweden led to a decline in GDP growth and an increase in the unemployment rate. Our evaluation is also an attempt to highlight the effects of a slowdown in growth on unemployment. The related empirical studies originally found that Okun's relationship between slow economic activity and the unemployment rate has various implications and is statistically significant during the business cycle.
Compared to the international labour market, the Swedish labour market was performing very well throughout the 1970s and 1980s. In the early 1960s, the female employment rate rose significantly, from 54% in 1965 to 82% in 1989 and 62.9% in 2011; total employment increased alongside with this particular increase in female participation Holmlund (2003) . The economic downturns of the early 1990s, particularly in manufacturing, construction and the retail sectors, affected employment, which decreased from 83% to 73% between 1990 and 1993. Another change began in 1997 with a rise in GDP growth and employment. The employment rate was 75% in 2001, but since then dropped steadily each year to 73% in 2005 73% in and to 65% in 2011 73% in , SCB (2006 73% in , 2011 .
Typically, economic downturns correlate to an increase in unemployment. This negative relationship has been called " Okun's Law". Okun (1962) is known for its simplicity since it includes two domestic macro-economic variables. Furthermore, the relationship seems to have much empirical investigations. In reality, although Okun's Law is considered a statistical form of interrelation among two macro-economic variables, it may be subject to revision in an ever-evolving macro-economics. Thus questions remain: Is Okun's coefficient is dependable and steady relation? Is the Okun's finding helps to forecast future values of unemployment? We will also try to answer the following questions: Are there differences between the genders, or is there a policy of discrimination in the Swedish labour market? If there are no differences or they have equal opportunities, then the coefficients of estimations for the male and female unemployment rate can be the same. The calculation has been made using the Granger causality test between output and unemployment in Sweden; however, there have been many methods of formulating equations for Okun's hypothesis given in the literature. In almost all cases the variables involved in the model were traditionally included in a differentiated form. It is also well known that differentiating between macroeconomic variables damages the long term information in the variables. In order to avoid such a situation, we work with the variables at their own level. This means that if the variables are non-stationary and have a stochastic process, they must be first integrated with the same order and then cointegrated before processing in further analysis. In this paper we found our variables to be non-stationary and integrated of the first order. Based on these findings, we later focus on testing for causality between GDP and unemployment in Sweden. Given our data series of the Gross Domestic Product (GDP) and Unemployment (Un) from 1993:Q1 to 2011:Q2, we specify a VAR methodology with four lag lengths i.e., VAR (4) framework. By processing in this manner we test for the causality between these variables and at the same time keep the longrun relationship equilibrium between them.
In order to improve the validity of results, this study implements a different method, analysing more variables than previous studies. In addition, we adjust the research perspective, and use more variables for the labour market and thereby extend previous research. Whereas variables such as female and male unemployment have not been regarded as the important determinants in a relationship between the business cycle and employment function in existing quantitative studies of labour market in Scandinavian, they are highlighted in our study. Furthermore, former Scandinavian studies have not considered the Granger test to measure the long-run equilibrium relationship between real GDP and unemployment (female and male unemployment). Most of the previous international studies measured the relationship by total unemployment only. This study contributes to the literature on the macro-econometrics of the economics of the labour market by applying the Granger test method so as to examine the impact of GDP on unemployment rate, for the first time.
Previous Related Studies
Various former studies have estimated the relationship between unemployment and growth. Okun (1962) presented two empirical relationships for the rate of unemployment to output, which have become related with his study. These empirical relationships have been adopted as rule since then. However, both have been extended by later economists to include elements that Okun had omitted in his analysis.
Real GDP and employment usually move together. Okun documented that the US unemployment rate tended to fall by 1% point for every 3% point rise in real GDP. A large body of empirical studies noted that GDP fluctuations have considerable consequences on unemployment rates. These consequences are expected to be different in industrialized countries and in the USA. The Okun coefficient will be larger in industrialized countries and smaller in the USA, Canada and the United Kingdom Lee (2000) . This result should be expected, because these countries have a much less regulated labour market and frequently lay workers off during economic downturns, while most other developed countries have stronger restrictions on laying off employees (Note 1).
Several studies after Okun have shown that aggregate economic activity does affect employment rate. Lee's (2000) empirical study found that the real effects of economic growth on employment are that the coefficients are considerably different across countries, possibly due to the rigid circumstances of the labour markets. Prachowny's (1993) empirical study provides additional evidence of the negative relationship between economic growth and unemployment in the U.S: this finding is considered further support for the view that Okun's law is help to forecast future value of unemployment.
In addition, Cuaresma's (2003) study also considers the reality of Okun's parameter with a higher value for contraction than for the recovery phase. Padalino and Vivarelli (1997) and Dökpe (2001) , found a strong relationship between aggregate economic activity and employment for most of the main industrialized countries (G-7). Moosa (1997) used data for the US, Canada, Europe and Japan to assess the relationship between aggregate economic activity and employment by means of a (SUR ) seemingly unrelated regressions. This study stressed that the responsiveness of employment to economic activity seemed to be greater in the U.S and Canada than in other industrialized countries and Japan by SUR technique proposed by Zellner (1962)'s Iterative (Note 2). Conversely, Piacentini and Pini's (1998) model fails to identify any real positive effect of aggregate economic activity on employment, Under this circumstance, real GDP might bear no relationship whatsoever to www.ccsenet.org/ibr International Business Research Vol. 5, No. 10; 2012 employment, thus unemployment might actually occur even with economic growth. Pianta et al. (1996) found evidence in the cases of 36 manufacturing sectors amongst the G-7 countries that employment does have to move positively together with economic growth, but have not show to have a significant effect on employment.
As the relationship between real GDP and unemployment is determined by factors such as technological change, laws, labour market politics and transitions, demand, welfare benefits, population change, global competition and privatization, it is believed that the Okun coefficient changes over time. Some economists showed that GDP fluctuations have considerable consequences on the unemployment rate. These consequences are expected to be different in industrialized countries and in the US Lee (2000) . As it turns out, however, it now appears that Okun's Law might actually be quite a helpful instrument in making comparisons across countries and over time.
The main aim of this study is to supporting additional empirical study to measure the relationship between the GDP and unemployment. This relationship has been discussed in the empirical literature. There is a large number of literature on this topic have noted that such a relation appears to have weakened in early years, both in Sweden and in other industrialized countries. This study is important for Sweden and other industrialized countries for several reasons: firstly, Sweden provides an interesting context for this study due to their situation as domestic macro-economic in transitions, which had equalled the position of the more industrial European countries in the period under investigation. Secondly, it had followed new policies for openness and the labour market, and created more dependence on advance in information technology, moving towards increased internationalization of all economic activity, and profitability between national and international markets. Thus, an innovation of this study is consideration of the evolution of the relationship between the business cycle and unemployment during a country's transition to a new technological status. Additionally, the period of study covers three major recession phases in Sweden and the other industrialized countries, which contributed to slowing down aggregate economic growth. Thirdly, a large amount of literature on this topics focus on the US economy and G-7 countries, and to our knowledge, the Granger causality relation of real GDP and unemployment has not been examined for Sweden considering a variety of econometric specifications. We also apply the Johansen (1988) procedure for cointegration, which has not been used in any of the above mentioned studies; in spite of its general popularity. The paper contributes to the literature of macro-econometrics by studying the causality nexus between the business cycle and unemployment.
Most previous studies have used the ordinary last squared method (OLS), rolling OLS, seemingly unrelated regressions (SUR) and asymmetry dynamic model techniques to analyse the relationship between output and unemployment. In this paper we conduct the Granger causality test with the Johansen cointegration method.
We utilise this procedure since it treats the included variables endogenously and because it is robust to the normalisation factor. Moreover, it allows inclusion the variables in their own levels and hence keeping the long run relationship between them instead of what was traditionally done in the previous research (i.e., by taking the differences of the variables in order to make them stationary).
Data, Model Specification and Methodology
The causal relationship between real GDP and unemployment (Un) is investigated by using the quarterly data for two macroeconomic variables (real GDP and unemployment). The data as collected from the Organisation for Economic Co-operation and Development (OECD) database for the period of study 1993:Q1 to 2011:Q2. The output variable is real GDP measured in price, 2010. The calculations were performed using the statistical program package STATA Version 11.0.
Granger causality test, due to Granger (1969) , implies that one variable precedes the other variable. In our study, when we test if GDP Granger causes Un is to see how much of the current values of Un is explained by past values of GDP, and vice versa. Note that the causality might have two directions simultaneously. This can be done by estimating the following VAR model and then apply the test:
where e 1t and e 2t are assumed to be stochastic white noise error terms with means equal to zero and constant variances.
Note that the lag order of the VAR model will be selected according to the Schwarz (1978) Since these variables are usually non-stationary and have stochastic trends, before testing for Granger causality we have to check whether these variables are cointegrated (i.e., whether a long run relationship does exist among them). Note that before conducting the cointegration test, we apply the augmented Dickey-Fuller (1979 and 1981) ADF test in order to insure that the variables are non stationary and integrated of the same order. Results of these tests are summarized in (Tables A1, A2 , A3 and A4). The results of the cointegration test are reported in Tables (B1, B2 and B3).
Then the Johansen (1988) maximum likelihood estimator has been applied. The number of lags, k, has been defined as equal to 4 Using the SIC criteria the VAR (4) model is selected. This model has also shown to be well specified when applying a number of diagnostic tests. Results of these tests are summarized in tables (c1, c2 and c3). We then used the F-test for testing for Granger causality between the variables in the VAR (4) model. Our purpose is to investigate the causal relation between the GDP and Unemployment.
Numerous statistical diagnostic tests are carried out in our model selection procedure: Breusch (1978) and Godfrey (1978) Tables (c1, c2 and c3).
Estimation Procedures for Significance and Granger Causality
In this paper we intend to study the causal relationship between the Swedish GDP and unemployment by performing a vector autoregressive (VAR) methodology that allows for causality testing in the Granger technique. Different tests are carried out for each method of study. First, we apply the ADF test in order to insure that the variables are non stationary and integrated of the same order. Accordingly, tests for cointegration have to be existed. Secondly, we determine the suitable lag lengths degree of the VAR framework by considering a number of VAR models using Schwarz (1978) model selection criteria. Thirdly, if the chosen model is shown to be tolerable, using a battery of diagnostic checking, we then test for cointegration between the variables in the VAR model using the Johansen's technique Salman and Shukur (2004) . When we find enough evidence for cointegration, the next step is to test for Granger causality approach and make inferential statements.
Empirical Results
This section presents the results of applying the Granger causality test on the VAR (4) model in (1) and (2). The test has been applied on data for total (males and females) together, males only and females only. The results for the test can be found in Tables 1 and 3 , respectively. In all cases, the test results indicate that during the period of study 1993:1 -2011:2, there is a one directional causality effect from GDP to unemployment. We could not find any evidence or effects in the opposite direction. Looking at the p-values in the table, we can conclude that GDP significantly Granger -causes unemployment.
The strength of the causality from GDP to the total unemployment (TUn) is highly significant, while causality from TUn to GDP have appeared to be statistically non-significant (see Table 1 ). This might indicate that the nature of causality between these two variables is uni-directional and going from GDP to TUn but not the other way around. This might mean that any variation in past GDP can affect the unemployment negatively or render it unstable.
When using the same method to test for causality from GDP to the data for males and females unemployment, we obtained the results that GDP Granger causes unemployment, as summarized in Tables 2 and 3 . Sweden has experienced an unemployment recovery in the sense that unemployment has increased, even though GDP has reversed its negative path. The results presented in this study suggest a temporary lag, rather than a fundamental change in the relationship between GDP and unemployment. The regression results show that Sweden has total unemployment, male, and female unemployment coefficients with respect to the first lag of the GDP that are approximately -0.8% during the period of study 1993:1-2011:2. Results for these coefficients are summarized in Table 4 . This indicates a fairly strong negative and statistically significant relationship between GDP and all the items of unemployment. From the multivariable regression, it was concluded that the recent situation in the Swedish economy could be explained by lagged GDP, but only the first lag has shown to have a statistically significant effect on all Swedish unemployment items. It is also been shown that the unemployment coefficients with lagged two GDP, through lagged four GDP, have positive and not statistically significant effects on the Swedish unemployment items. However, these lags periods are existed in the model for the sake of specification since the model selection criterion and the diagnostic tests indicated the appropriateness of this number of lags.
Summary and Remarks
This section analyses the empirical results for the causal nexus between GDP and unemployment in Sweden from the 1993: Q1 to the 2011: Q2. The results show that only GDP Granger causes unemployment (total unemployment, male unemployment and female unemployment). It should be noticed that in all estimations the variables have been appeared to be both integrate of the first order I (1), and cointegrated. The VAR (4) model is recommended following model selection criterion and a battery of diagnostic tests, and was thus chosen for this study.
Based on the Swedish data for real GDP and unemployment, this study shows existence of a statistically significant and a strong negative relationship that existed between real GDP and the items of unemployment (such as total unemployment, male and female unemployment). It has also been found that the Swedish unemployment coefficients are higher than Okun's coefficient as measured by previous studies, possibly due to the special circumstance of the Swedish economic system. More specifically, the changes in employment were less responsive to economic growth in Sweden, this is the cause high unemployment benefits and other social security also offer supplemental income payments for unemployed people who have little track record in the labour force. Additionally, Swedish small and micro firms employed more than 53 % of the total labour force, these firms move more quickly to bankruptcy than medium and large firms during the recession, therefore, these create greater unemployment. Moreover, possibly due to adopted heavy tax systems, new policies in the labour market, and more dependence on privatization, there is a move towards increased internationalization of all economic activity, advance in information technology and allowed increased competition between national and international markets (Note 3).
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International Business Research Vol. 5, No. 10; 2012 This study found that the real GDP has a statistically significant and a negative effect on total unemployment, male unemployment and female unemployment, estimating it at -0.076, -0.084 and -0.079 respectively. In this regard, the analysis shows that economic growth is a considerable source of volatility for total unemployment, male unemployment and female unemployment variables in this model. Overall, the present results are thus roughly consistent with the findings reported in the literature. In addition, the findings of this study showed that the estimations of the relationship between the real GDP and unemployment coefficients are the same or very close for both males and females. It suggests that either Swedish policymakers used the same policies for both genders of Swedish employees (male and female) or without any differences or discrimination during the recession or that they have equal employment opportunities. The results of this study have important implications for determining macroeconomic policy.
Swedish Statistical Central Office (SCB). (2006 & 2011). Statistical Year of Sweden. Labour force survey.
The organisation for economic co-operation and development (OECD Notes Note 1. This study applied the Granger causality test to identify the relationship between the Swedish GDP with total unemployment, female unemployment and male unemployment for the period of study.
Note 2. Using different techniques, Lee (2000) , Cuaresma (2003) , Silvapulle & others (2004) . Investigated asymmetry in Okun's Law. Note 3. Okun Coefficients vary because the relationship of unemployment to aggregate economic activity governed by laws technology and demographical and society changes. Lee (2000) . Another factor that can contribute to variation in the coefficient of unemployment is the hours worked per worker. During economic downturns, the hours of work fall in response to decline in growth. Therefore, firms lay off workers and cut back on overtime. Tests for parameter stability that show stable parameters Figure 1 . Figure 2 . Figure 3 . Figure 4 . Figure 5 . Figure 6 . Figure 10 . Figure 11 . 
Appendix A

Single Equation regression of GDP on Unemployment
